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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election of Group I, claims 1-14 in Amendment filed 1/5/2004 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Specification 

2. The amendment filed 1/5/2004 is objected to under 35 U.S.C. 132 because it 
introduces new matter into the disclosure. 35 U.S.C. 132 states that no amendment 
shall introduce new matter into the disclosure of the invention. The added material 
which is not supported by the original disclosure is as follows: In claim 23, "depositing a 
passivation material on a portion the substrate, wherein the portion of the substrate 
includes a second portion that free of passivation material." It is unclear how a portion of 
a substrate includes a passivation materials and the portion of a substrate includes a 
second portion that is free of passivation material. 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
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art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 23-26 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. In base claim 23, "depositing a passivation 
material on a portion the substrate, wherein the portion of the substrate includes a 
second portion that free of passivation material" lacks support. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 23-26 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In base claim 23, lines 3-5, "depositing a passivation material on a portion the 
substrate, wherein the portion of the substrate includes a second portion that free of 
passivation material" is indefinite because it is unclear how a surface portion includes a 
passivation material and includes a second portion that is free of passivation material. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

8. Claims 1 , 2, 4, and 5 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kawamura et al (US 6,543,884 B1 ). 

Kawamura shows show a plurality of thin films (column 4, lines 19-21), FIGS. 4, 
8, and 10A - 10E, and 11, which comprises: FOX 92, PSG 92, TaAl 62, Si 3 N 4 96, SiC 
98, Ta 100, and Au 114. Kawamura teaches "... Thin film layers, including ink ejection 
elements (same as applicant's drop generator), are formed on a top surface of a silicon 
substrate. The various layers are etched to provide conductive leads to the ink ejection 
elements. At least one ink feed hole is formed through the thin film layers for each ink 
ejection chamber. A trench is etched in the bottom surface of the substrate so that ink 
can flow into the trench and into each ink ejection chamber through the ink feed holes 
formed in the thin film layers. An orifice layer is formed on the top surface of the thin 
film layers to define the nozzles and ink ejection chambers. A phosphosilicate glass 
(PSG) layer, providing an insulation layer beneath the resistive layers, is etched back 
from the ink feed holes and is protected by a passivation layer to prevent the ink from 
interacting with the PSG layer (Abstract). The aforementioned reads on, 

A method of fabricating multiple layer of a thermal injet printhead that includes a 
substrate and a trench for moving ink across the substrate, as well as drop generator 
components for ejecting drops of ink form the substrate, comprising the steps of: 



Application/Control Number: 09/932,055 Page 5 

Art Unit: 1765 

masking a first portion of the substrate surface with passivation material having 
edges that define boundaries on the surface that within the boundaries a second 
portion is exposed for etching; 

depositing a metal layer over the passivation material; and 

then etching the second surface portion, in claim 1; 

wherein the masking step includes depositing a layer of silicon nitride on the 
substrate surface and then depositing on the silicon nitride a layer of silicon carbide, in 
claim 2; 

including the step of underlying the passivation material with a layer of 
phosphosilicate glass at locations near the boundaries, in claim 4. 

wherein the masking step includes depositing the passivation material on the 
substrate surface, in claim 21 ; and 

etching the second portion while the passivation material is on the substrate 
surface, in claim 22. 

9. Claims 6 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hawkins (US 4,863,560). 

Referring to FIGS. 3-5, 
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Hawkins teaches a Si0 2 26 layer is lithographically processed to form a via 23 on a 
silicon wafer 19; a Si 3 N 4 layer 28 is deposited over the patterned Si0 2 26 layer and the 
exposed silicon wafer surface 22 and the Si 3 N 4 layer 28 is then lithographically 
processed to produce via 24, so that via 24 exposes the bare silicon surface 22 of wafer 
19. Hawkins further teaches, "Note that a border 29 of Si 3 N 4 (see FIG. 5) is left about 1 
mil wide inside of the Si0 2 via 23 both for protection and limitation of undercutting 
during subsequent ODE processing. When the wafer is anisotropically etched, the 
silicon is etched through where exposed by via 24 to form reservoir recesses 30" 
(column 5, lines 43-66 and FIGS. 3-5). The above reads on, 

A method of masking and etching a surface of a silicon substrate, comprising the 
steps of: 

providing on the substrate surface an oxide layer in a pattern having edges that 
define boundaries of the surface portion such that within the boundaries the surface 
portion is exposed for etching; 

covering the oxide layer near the edges with passivation material; and 
etching the surface portion of the silicon substrate that is exposed for etching, in 
claim 6; and 

including the step of covering the edges of the oxide layer with passivation 
material, in claim 8. 
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Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawkins 
(US '560) as applied to claim 6. 

Hawkins differs in failing to teach patterning some of the oxide layer to define a 
part of a transistor gate carried by the substrate, in claim 7. 

It would have been obvious to one having ordinary skill in the art at the time of 
the claimed invention to use a conventional method of forming a gate electrode by 
growing or depositing an oxide layer on a semiconductor in fabricating a transistor, 
which comprises a source region, drain region, and gate electrode. 

12. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawkins 
(US '192) as applied to claim 6 above, and further in view of Kawamura et al. (US 
6,543,884 B1). 

Hawkins differs in failing to teach temporarily covering the surface portion of the 
substrate with a layer of phosphosilicate glass that is removed before etching of the 
surface portion. 

Kawamura teaches, a PSG is deposited over a substrate (column 4, lines 26-28) 
and the PSG is etched to pull back the PSG layer from the ink feed hole so as not to be 
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in contact with any ink because the PSG layer is vulnerable to certain inks and the 
etchant used to form a trench (column 4, lines 61-65). 

It would have been obvious to modify Hawkins by employing Kawamura's 
method of covering the surface portion of the substrate with a layer of phosphosilicate 
glass that is removed before etching of the surface portion for the purpose of protecting 
the layer from being vulnerable to certain inks and the etchant used to form a trench 
(Kawamura, column 4, lines 61-65). 

13. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawkins 
(US '560) as applied to claim 6 above, and further in view of Hess (US 4,71 9,477): 

Hawkins differs in failing to teach covering the oxide layer with a passivation 
material includes covering the heat transducer with passivation material. 

Hess teaches a method of forming a structure in which a transistor (device that 
comprises a source, drain, and gate oxide) in one area a silicon substrate and a thermal 
ink jet printhead resistor (same as applicant's heat transducer) in another area of the 
substrate and building a resistor, conductor and passivation layers after the resistor 
logic and drive transistors have been fabricated (column 5, lines 1-12), which reads on 
wherein the substrate carries a heat transducer and wherein the step of covering the 
oxide layer with passivation material include covering the heat transducer with 
passivation material. Hess further teaches, "It is also known in this art to deposit an 
inert refractory material such as silicon carbide or silicon nitride over the aluminum trace 
material and the exposed resistive material in order to provide a barrier layer between 
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the resistive and conductive materials and the ink. This ink is stored in individual 
reservoirs and heated by thermal energy passing from the individually defined resistors 
and through the barrier layer to the ink reservoirs atop the barrier layer. The ink is 
highly corrosive, so it is important that the barrier layer be chemically inert and highly 
impervious to the ink" (column 1, lines 32-42). 

It would have been obvious to one having ordinary skill in the art at the time of 
the claimed invention to modify Hawkins by using a substrate that carries a heat 
transducer and a step of covering the oxide layer with passivation material includes 
covering the heat transducer with passivation material, as taught by Hess for the 
purpose of providing a chemically inert-barrier layer that is highly impervious to highly 
corrosive ink (column 1, lines 40-42). 

Claim Rejections - 35 USC § 102 

14. Claims 11 and 14 are rejected under 35 U.S.C. 102(e). as being anticipated by 

Kawamura efc al. (US 6,543,884 B1). 

Kawamura teaches, "... Thin film layers, including ink ejection elements (same 
as applicant's drop generator), are formed on a top surface of a silicon substrate. The 
various layers are etched to provide conductive leads to the ink ejection elements. At 
least one ink feed hole is formed through the thin film layers for each ink ejection 
chamber. A trench is etched in the bottom surface of the substrate so that ink can flow 
into the trench and into each ink ejection chamber through the ink feed holes formed in 
the thin film layers. An orifice layer is formed on the top surface of the thin film layers 
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to define the nozzles and ink ejection chambers. A phosphosilicate glass (PSG) layer, 
providing an insulation layer beneath the resistive layers, is etched back from the ink 
feed holes and is protected by a passivation layer to prevent the ink from interacting 
with the PSG layer (Abstract). FIGS. 4, 8, and 10A - 10E, and 11 show a plurality of 
thin films (column 4, lines 19-21), which comprises: FOX 92, PSG 92, TaAl 62, Si 3 N 4 
96, SiC 98, Ta 100, and Au 114. The aforementioned reads on, 

A method of fabricating multiple layer of a thermal injet printhead that includes a 
substrate and a trench for moving ink across the substrate, as well as drop generator 
components for ejecting drops of ink form the substrate, comprising the steps of: 

providing a layer on the substrate to serve as a drop generator component; and 
then etehing the substrate to form the trench in the substrate. 

Since Kawamura teaches the using the same materials in forming layers on a 
substrate as the claimed invention, then using Kawamura method of forming a layer on 
a substrate in the same manner as the claimed invention would result in a layer on the 
substrate to serve as a mask to define the trench for etching. 

Claim Rejections - 35 USC § 103 

15. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawamura (US '884 B1 ) as applied to claim 11. 

Kawamura differs in failing to teach growing a layer of oxide to serve as a 
transistor gate component of the drop generator as well as the mask. 
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It would have been obvious to one having ordinary skill in the art at the time of 
the claimed invention to use a conventional method of forming a gate electrode by 
growing or depositing an oxide layer on a semiconductor in fabricating a transistor, 
which comprises a source region, drain region, and gate electrode and using a 
conventional photolithographic method in growing a silicon oxide layer to form a hard 
mask. 

16. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawamura (US '884 B1) as applied to claim 11 above, and further in view of Hawkins 
(US '560). 

Kawamura differs in failing to teach capping the oxide layer near the trench with 
£ iayer of passivation material. 

Hawkins teaches a Si0 2 26 layer is lithographically processed to form a via 23 on 
a :>iiicon wafer 19; a Si 3 N 4 layer 28 is deposited over the patterned Si0 2 26 layer and the 
exposed silicon wafer surface 22 and the Si 3 N 4 layer 28 is then lithographically 
processed to produce via 24, so that via 24 exposes the bare silicon surface 22 of wafer 
19, Hawkins further teaches, "Note that a border 29 of Si^ (see FIG. 5) is left about 1 
mil wide inside of the Si0 2 via 23 both for protection and limitation of undercutting 
during subsequent ODE (orientation etching) processing (column 5, lines 43-64), which 
reads on, capping the oxide layer near the trench with a layer of passivation material. 

it would have been obvious to one having ordinary skill in the art at the time of 
the claimed invention to modify Kawamura by using Hawkins method of capping an 
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oxide layer near the trench for the purpose of protection and limitation of undercutting 
during subsequent ODE processing (column 5, lines 61-64). 

Allowable Subject Matter 

17. Claim 3 is allowed. 

18. The following is a statement of reasons for the indication of allowable subject 
matter: No prior art teaches and suggests it would be obvious in masking with the 
passivation material includes the simultaneous deposition of the passivation material at 
a location away from the exposed surface portion to enable use of some of the 
passivation material as one of the drop generator layers as well as the mask, in the 
sequence of steps in a method of etching a substrate surface, along with the other 
limitations of claim 3. 

19. Claim 5 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

20. The following is a statement of reasons for the indication of allowable subject 
matter: No prior art teaches and suggests it would be obvious in fabricating on the 
substrate drop generator layers that provide for controlled expulsion of liquid from the 
substrate, wherein the step of covering the passivation material with the metal layer 
includes the simultaneous deposition of the metal layer at a location away from the 
exposed surface portion to enable use of some of that metal layer as one of the drop 
generator layer, in a sequence of steps in a method of etching a substrate surface. 
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Response to Arguments 

21. Applicant's arguments with respect to claims 1, 2, 4-14, and 23-26 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

22. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is hot 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynette T. Umez-Eronini whose telephone number is 
571-272-1470. The examiner is normally unavailable on the First Friday. 



Application/Control Number: 09/932,055 



Page 15 



Art Unit: 1765 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBCj at 866-217-9197 (toll-free). 

Itue 

March 24, 2004 . 




